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introduction 



Table 7. 7. Characteristics of ideal membrane processes. 







Process 


Driving Force 


Permeate 


Retentete* 








Osmosis 


Chemical 
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Solutes 










Potential 










Dialysis 


Concentration 
Difference 


Water + 
Small Molecules 


Large 
Molecules 








Ultrafiltration 


Pressure 


Water + 
Small Molecules 


Urge 
Molecules 








Reverse Osmosis 


Pressure 


Water 


Solutes 








Bectrodjalysis 


E.M.F. 


Water + 
ionic Solutes 


Nom'onic 
Solutes 








Microfiltration 


Pressure 


Water + 


Large 












Dissolved Solutes 


Suspended 
Particles 





*AJso indudes water 



molecules or fine colloidal suspensions. Microfiltration is also a method 
for essentially separating suspended particles from dissolved substances 
in a feed stream, provided the particles meet the size requirements for 
microfiltration membranes. Figure 1.2 shows some typical examples of 
components that fall under these three processes. It is customary to refer 
to "molecular weight cutoff "instead of particle size perse when attempt- 
ing to classify membranes within ultrafiltration itself; thus ultrafiltration 
(or UF as it is commonly referred to) covers "particles" or molecules that 
range from about 1000 in molecular weight to about 1,000,000. 

mtrafiltration, together with its sister process, hyperfiltration or 
reverse osmosis (RO), thus constitute the first continuous molecular sepa- 
ration processes that do not involve a phase change or interphase mass 
transfer and this is perhaps what excites workers in the area of food, 
pharmaceutical and biological processing. In its simplest form, as shown 
in Figure 1.3, RO and UF consist merely of pumping the feed solution 
under pressure over the surface of a suitably supported membrane, of the 
appropriate chemical nature and in the optimum physical configura- 
tion, In the UF process, the pressure gradient across the membrane 
would force solvent and smaller species through the pores of the mem- 
brane, while the larger molecules would be retained. The retained 
phase, or "retentate" or "concentrate* stream as it is referred to, will 
thus be enriched in the retained macromolccules, while the permeate 
stream will be depl ted of the macromolccules. The retentate will of 
course contain some of the permeable solutes also. In fact it may be the 
very same or lusher concentration than in the permeate Stream, depend- 
ing on that component's rejection by the membran . However, since th 
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2 INTRODUCTION 

Figure LI shows a classification of various separation processes based 
on particle or molecular size and the primary factor affecting the separa- 
tion process. The five major membrane separation processes, reverse os- 
mosis, ultrafiltration* rnicrofiltration, dialysis and electrodialysis, cover 
a wide range of particle sizes, matched in versatility only by centrifugal 
processes. However, an absolute requirement for centrifugal processes is 
the existence of a suitable density difference between the two phases that 
are to be separated, in addition to the two phases being immiscible. 
Membrane separation processes have no such requirement, and indeed, 
the real value of ultrafiltration and reverse osmosis is that they permit 
separation of dissolved molecules down to the ionic range, provided the 
appropriate membrane is used. 

Among membrane separation processes itself, the distinction between 
the various processes is somewhat arbitrary and has evolved with usage 
and convention. Table LI shows the characteristics of various men> 
brane processes. Osmosis (to be discussed in detail in Section LC.) , is the 
transport of solvent through a semi-permeable membrane from the dilute 
solution side to the concentrated solution side of the membrane. It is 
driven by chemical potential differences between the water on either 
side of the membrane. With an ideal semi-permeable membrane, only 
water should permeate through the membrane. The common laboratory 
technique of dialysis, on the other hand, is primarily a technique for puri- 
fying macromolecules, such as desalting of proteins, and the primary 
driving force would be difference in concentration of the permeable 
species between the solution in the dialysis bag and on the outside of the 
bag. Electrodialysis relies primarily on voltage or electromotive force 
and ion-selective membranes to effect a separation between charged 
ionic species. 

What distinguishes the more common membrane processes— micro- 
filtration, ultrafiltration, and hyperfiltration (reverse osmosis)— is the 
application of hydraulic pressure to speed up the transport processes. 
However, the nature of the membrane itself controls which component 
permeates and which component is retained. In its ideal definition, 
reverse osmosis or hyperfiltration retains all components other than the 
solvent (water) itself, while ultrafiltration retains only macromolecules 
or particles larger than about 10-200 A (about O.OOK0.02 urn), Microfil- 
tration processes, on the other hand 7 are designed to retain particles in 
the "micron" range, that is, suspended particles in the range of 0.10 um 
to about 10 um. In conventional usage, particles larger than 10 um are 
best handled by conventional filtration processes. Thus, in its broadest 
sense, reverse osmosis or hyperfiltration is essentially considered to be a 
dewatcring technique, while ultrafiltration can be looked at as a method 
for simultaneously purifying, concentrating, and fractionating macro- 
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CT.TRAFDLTRATTON APPLICATIONS 



Table UitratJttratfan of animal processing industry waste stream 
using Kaila PA-40 ultraffirmlion membrane (Source; Beer, 1979). 





Feed 


Retentate 


Parmentc 


Percent 


Component 


(gm/U 


fmg/U 


fmg/U 


Reduction 


COD 


14.514 


76,000 


3.677 


75 
96 


Pat 


3.700 


14,600 


84 


Protein 


3,100 


15.500 


2.000 


36 



treatment or surcharges. The retentate can be sold as "brown grease," or 
incorporated into animal feed, fertilizer or as a soil conditioner. 

Gelatin is another animal processing industry product that can be pro- 
cessed by ultrafiltration. Gelatin is not exactly a waste product, although 
it is obtained from animal by-products that are not ordinarily consumed. 
Gelatin is widely used as a glue, in pharmaceutical preparations, photo 
graphic products, and. of course, in its edible form, as a popular dessert. 
It is manufactured by aqueous extraction at high temperatures, using 
either add or alkali, from the skins, hides, and bones of animak. The ex- 
tract is typically dilute, about 2-o% protein, and contains high quan- 
tities of ash. This gelatin extract must be de-ashed (usually bv ion- 
exchange) and concentrated (by evaporation) to vield a product of 'about 
90% protein, less than 0.3% ash and no more than 10% moisture. 

Ultrafiltration has a number of specific applications in the gelatin in- 
dustry: (1) Preconcentration of the dilute extract solution prior to 
evaporation, (2) simultaneous reduction in ash components, thus up- 
grading the product, and (3) reduction in lower molecular weight com- 
ponents to improve the gelling properties of the product. In addition, the 
overall yields can be increased. This can be done by increasing the 
number of extraction stages. The extracts from the additional stages will 
have a lower solids content, which would normally be uneconomical to 
process. The C r . values of gelatin are 20-30% protein, which limits prac- 
tical ultrafiltration to about 18-20% protein in the retentate (Figure 

Table 8.26. Analysis of water samples from ultrafiltration of poultry 
wastewa ter (Shih and Kodak, 1979). 

Wastewater Concentrate Permeate % Tbtai 
^P™*™* , <m«/lh»H (mg/flter) {mg/!iterj reduction 



T5 !Z78 5386 

COO 1968 

Ash 104 276 

TKN 82 372 

P™*™ 492 2013 37 94 



240 85 

131 95 

48 63 

14 86 
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8.27). This usually implies a 50-80% reduction in volume. However, 
owing to the large increases in viscosity, it may not be practical to go 
very much above 10% protein (Foulseii, 1983). 

Flux with DDS plate'unito averaged 4-18 LMH for the GR8P mem. 
brane and 10-60 LMH fox the GR6P UF membrane over the range of 3- 
20% gelatin concentration (Alcred, et al., 1980). Donnan effects play an 

* * important role in the ultrafiltration of gelatin. Negative rejections of 

calcium occurred below pH 4. and sometimes calcium rejections of up to 
■ • - - ■ -380% were observed (Figure 8.28). Most negative rejections were ob- 
tained at low pH and high concentrations of gelatin. Tile Donnan- 
enhanced transport was increasingly counter-balanced as the membrane 
became more gel-polarised (e.g. , at higher transmembrane pressure and' 
or higher gelatin concentrations). pH values above 4 tended to strongly 
reject the calcium, due possibly to the binding of the calcium to the pro- 

- tein > which has a net negative charge above its isoelectric point of 4.5. 

Flux with Abcor spiral- wound modules is 50-80 LMH at 2^3 % gelatin 

... concentration, transmembrane pressure of 50 psi, a pressure drop of 20 

psi per module and a temperature of 50C. It drops to about 3-4 LMH at 
W % gelatin concentration. An economic analysis of the process bv 
Abcor, based on a 20,000 leg/hr plant feed capacity, indicates a potential 
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1. State-of-the-art of gelatin production 



lite tc^gelatm* was first encountered around 1700, and is derived W me 
Utm word -gefeto-, namely Awn* or frigid". Tim first report of technology 
used te edible gelatme production gorabickto 1635, although it was 1370 before 
it was discovered that gelatine is a protean. 
J Today, more than 160,000 tonnes of gelatine are produced throughout the world 
I ^ «7 0f approx. 65% is used in the food industry, 20% in the 

1 pharmaceutical industry and 15% in the prittograprric industry. 

i Separators and decantets are used in the process of manu/acinnng gelatine' they 
^5>| meet the usus' needs in respect of continuous c?eradan and greater efficiency*. 
IristaUattons using centrifugal separation technology perform their tasks more 
simply m comparison wi th filter in stallations 

Hus prospectus details the various process stages in gelatine production In 
particular, the prospectus explains the use of centrifugal separators for sorvin ff 
various problems of separation. ° 



1.1 Fields of 

application for After having been dried, gelatine is sold as sheet gelatine or in virions grain si 
gelatine whereby the nature of the gelatine is particularly important fcr the easterner. 

Most gelatine is used in the food industry: 

— Confectionery 

— Beverage industry 
*~- Dairy industry 

— Baking products 
— Meat industry 

The pharmaceutical industry is a second area of application for gelatine: 

— Capsules 

— Coated tablets 

— Gelatin* sponge 

— Blcod substitutes 
— — Dietetics 

— Cosmetics 



Gelatine is also used in the photo industry, where it is known as technical gelatine. 
The difference between technical gelatine and edible or pharmaceutical gelatine is 
that the food technology aspects of the gelatine are not essential to the same extent 
The Other parameters such as Bloom coefficient viscosity, colour, clarity, pH value, 
etc. are applicable for both fields of production. This is one reason for many 
manufacturers of technical gelatine to make no distinction, as it can be 
manufactured from type A gelatine as well aa from type B gelatine. 

Trus gelatine is used for the production of: 

— Fihn products 

— Paper 

— Printed products 

— laboratory articles 
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Compositf n C^^^ j^in b very pure form, and * ftua a prClJucl a 
Of g latlne angta. The basic sconce required for producing Racine is collagen. 

30%). Collagen fa found m partkulady high concentrations in gelatine raw material 
such w bona, skin and connective tissue. ^termi 
. lli-" 1 ? ^ pt °^ a ' *° basic mcdates of coflag™ are amino adds. A 

M SSiS!? * a PP"«- ***>% protein and 1- 

^ ^1 ? mau,der MWater - » does not contain any preservatives or 

other additives, and is free of cholrsteroTand purines. ' H 
TJ>« £«t t»* gelatine protein is made up of various amino adds is particularly 
imp«aru hi rem* of nutritional physiology. Of the ten easantiai ammo adds 
whichi the human organism is not able to fern itself, edible gelatine alone contains 
niruj; they represent approx. 23% of the total gelatine-protein content 



Fig. Illustration of 
average values of 
amino adds 



Ammo n cid composition 
ui «maune 


Average value of 
amino adds in % 


Aknini 


11.0 


Arginuie 


9-0 


Asparaginic add 




Cystein 


0 


Cvattn 


0.1 


Qutamin aWtf 


21.4 


Qvdn 


27.0 




04 


Proline 


16.0 


HTdioxyoroime 


133 




3.5 


Leuoxuy* 


33 


l-VOT** 


43 


Methionine* 


0.8 


Phexxyialasarje* 


2.4 


Senile 


4.1 


Threonine* 


2^> 


TrYDtophane* 


0 


Tyrosine 


03 


Valine* 


2.7 



The fee: that tryptophane is the only essential amino add which i$ almost 
completely absent in edible gelatine mew* that the biological value of edible 
gelatin* is low. However, it becomes a full-value protein together with other 
protein media. In consequence, it is not regarded as a fcod additive, it is regarded 
as an independent foodstuff 
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2 Raw materials 

S£S ^'.^"If^ ^ ™» P* ^ ^ are used as the irmin r,w 
matenal &r gdaane prediction. Experience has shown thai between 6 and 8 ke 
raw material ^ MKSSarf for ^ p^uctoi rf j ^ ° <tween * and 8 kg 

Pig skin strips 

attained either fresh and cooled or deep-teen from neat process and are 
3 ««d -^^suteina refrigerate unti I they ^ pn^S^ 

CaH and cattle skins 

are deaned to the tBcruriei and are split after alkaline pre-ttaraanL The aldn ade 
.s wed ior leather, whereas the underside, which is virtually pure collagen, is 

ftrcsri botuu 

« cooled ami in this <^ 

^^^"J 0 ^!^ de&iimg insteJIatiana. where they proofed 

mtn^at«ay^n« bancs are broken down gently, washed and defetud%rtth hot 
water, whereby the temperature of Ac water dots, not exceed 70 °C during the fat 
extraction process. Before they are dried, the bone pieces are sorted into different 
grain sizes, and they are then dried and stored. The subsequent treatment of this 
raw ma terial over several days with dihz ted hydrorhforfc arid at low temperatures 
(mac e r ation) removes phosphate rrurwxaX 

After neutralisation, me deminerafised bones ar» available as so-called ossein for 
gelatine production. The d^aiemm phosphate which is obtained as a by-product is 
a valuable fodder add&ve. ~ 
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3 Processes for gelatine production 



There are two basic types ctf presentment used in the production of gelatine. On 
the one hand, the aikalin method is used for type B gelatin* (basic). On the other 
hand, the acid procedure is used for typ* A gvlatine(acid). 



Alkaline process 
Type 0 gelatine 



Sput 



1 

Washing 
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Coat ('nut ion 

i 

Lining process — 
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} 

Washing 
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Stage extraction — 
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Washing 

_L_ 



Acid process 
T^p* A gelatine 



Grinding 
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Oe-fottlfta 

i " 

washing - 

J ' 

Mocaroting j 
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frlstine solution 



♦ 

Washing 

i 

Coflnrnutian 

i 

Hydrolysis 

i 

Washing 
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Stogw wctrcc* ton —i 



If 

mf 
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Fw*t)«f trMtotnt of tfct gelatine 



Fig. Flow sheet illustrating gelatine production 



3.1 Type B , . 

aela+ina alkali.** !n order to remove preserving salt, cattle and calf split is washed, broken down 
ii me, aiitcume m £ treated by the so-called liming process. He effect or" lime hydrate over 2-4 
pr cess months partially break* down the polypeptide chains into smaller fractions. In 

addition, the existing cross links between the chain molecules in the collagen 
protein are also partially broken down, whereas ail non-proteins and associated 
proteins are removed. 

Th 8 predated material is washed and neutralised, and the which have 
occurred are washed out The product is then ready for the extraction process. 
A* the water is replaced more than 20 times during the pr*.ireatnicnt of the raw 
material, approx. 1000 1 water are required £or 1 kg gelatine. 

The process described above is also applicable for ossein. However, the alkaliA* 
process taW only 1 - 2 months as the maceration process has already acted on the 
polypeptide chains. 

However, add treatment can also be used for the ossein. 
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.l 3 ? ._, ^. ^^r , C ° fflman and « Pri»^y for pi* skin 

9 latin , acid step* because of their redely low ag*. pig skin stri?s s^fcr 

treatment ^traction m comparison with the tim^nsuxnmg process used for cattle or calf 

collagen by Ae acbm of strong ao& the broken down pig skin strips are placed in 
an appro*. 3% acid solution for around 24 hoots. J2 the add 
excess acid is parua^utraW and me salt, are also washed ouTby^a,^ 
repeated washings with water. ^ 



4 Extraction 

The mateiais which have been pre-treared in mis way are mixed with hot water 
and are then treaied by means oi dtontmuou, steg. extraction. A thermal protein 
depuration process « mibated when the materials are heated « an Jpwous 
sokoon at ptt M - « (split and ossein); the aim of flu, process is to breakd^S 
11 ^^ sy«i«rn which is the most important stabilising factor of 

coitag^structere, although the process is not designed to break down me peptide 

The pig skin strips are extracted at pH « - *j, which means *»t there is a partial 
overlap between the internal breakdown of coflagen and thermal protein 

During the extraction process for split and ossein, me thorough prfsdeanjne process 
means that there art haroly «y residues. On me other hand, during the extaction 
process of pig skin strips, residue* of up to 30% fat and 2-3% protein are likelv 
depending on the composition of the raw materials. 

Storting at 50«C and as the temperature rises. 4 - 5 raddngs are taJten c# m th* 
f^j^. 5% pdatine sohioon, whereby the gelatinising power of the 
geianne recovSa^STway declines m each successive racking as a result of 
ttoeasmg tfaerao-hydrolysis; in consequence, the individual racking* »r* 
processed separately- °^ 

The following diagram ffluatrates that the gekoiusing power of the gelatine 
declines as a result of increasing tbemcHrydnrfys,,. For this reason it is 
«womxnended that the individual raekings be processed separately. 




2- 3. «. S. 
ftoefcinos of ihe gelctlne solution 



F - R0M : mTH ^ IWH tJl ™ ■M.SPif^ 0 ' : 2156581222 May. 07 1999 08:14GM P10 

I'HT-wt^iyyy 14 U-U ifcHJSbfc LUKP. 2013584050 P.10/1? 



5 Gelatine darfficati n 



5.1 Pre- 

clarification and 
defatting 



It is flrst of all important to remove fibres and^fat residues hum the raw material 
from the gelatine solution obtained during the extraction process. 




6 CftlUetlng cm 



Rg. Installation diagram - gelatinc-defafinng and ^a^ti^ 



Hie separating temperature the OS content and viscosity vary In the different 
racking*, and must not be changed before centrifugal separation. 
If skimming separators are to be used, the gfilatuie broth rruisfc first pass through a 
screen in order to remove coarse partides which might block the rtexrtz channels of 
the disk stack. * 



He, Types and ratings of Type Noramalxatrngupto 



MSD 90-01-076 


4000* 


5000 


M5D 130-01-076 


6000- 


7500 


MSD 170-01*076 


10000- 


12000 


MSD2CXW1-076 


12000- 


14000 


MSD3C0-01-076 


16000- 


1SO00 



The process uses seif-cleanmg separators such as those encountered in the dairy 
industry. Separators with a ^ofVstream inlet" guarantee gentle product treatment 
and excellent defatting efficiency- These separators axe used if a continuous 
production process is required. The product is separated in the disk stack into a 
light and heavy liquid phase, and any soEds are discharged into the solids apace. 
The solids space features a dOuMe<onicai design, and can be opened and dosed by 
the sliding piston which moves aatiaJiy downwards. During the production process, 
the bowl can be opened and dosed at definable intervals by lowering the Sliding 
piston. The solids which build up are ejected daring true process. After the end of 
production, the separator is automatically cleaned chemically (OP = cleaning in 
place). Operation can be fully automated by means of appropriate control units. 



May. 07 1999 08: 15AM Pll 
2013584350 P.ii/17 



Kg. Bowl cross-section of a aelf^cfeaning separator 
TypeMSD 



i Cmia i^TBly mmi tohcvry liquid ph*^ 
3 Cttidpod pump 4* tight Optf p hns* 



3£afeg4unnds 
9 Sct&lt spice 

U Siding piim* 

1* Q utiny wwi chamber 

14 Piston vatw 




k->~ , 5eif-<^nii^ an*&gai precoat £W in wiuch the diatoiiwceous earth retains fina 

5.2Xentrtf ugal memoes have previous!? been used for amttifugal polishing. Extensive trials 
polishing h*v* omfinned Aat high-pernmiiance rim-Wets of tvpc CRA 160-964576 

conader^^ the darifcrfa* performance of diatama<Lis earth BUrato 
and also extend the Operating time of downstream ktyvr filtration. 




7 « W« tor* £ Stest fiti» f C&Ux*ti* 1 



Fig. Installation diagram centrifugal polishing of gelatine 



This aWcrnhJ* clarification performance is achieved by centrifugal acceleration 
equivalene to 15.000 toes the earth's gravity and which thus enables verv fine rmb 
partides to be removed- 7 
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Further advantage* of the high-performance cknfiar: 

o^ff"* throu S | ? >ut Ato"8hout the entire production process 

with a hydxauifcally actuated annular piston 

o No costs incurred for filter aids 

oNoadditWlcosfckrdisposir^ofs^ 

o Taste nctafieried by filter aid* 

0 Simpl* «xd time-saving deoning by means of „dF" 

o Low personnel oasts 

Depending on the type of gelatine to be pnxaawd, this type CRA 160-96-076 
separator la suitable for centrifugal polishing of 7000-8000 1/h. 




5,3 (on 
exchangers 



X7 

Ion exchangers filled with resins or analogue processes represent the next dearung 
stage :ox specific applkaiicms of the intended type of gelatine. Depending on the 
spedrie requirements, it is possible to remove cakrum and sodium ions add 
residues or other salts more or less completely from the gelatine. 



5.4 Layer 
filtration 



Sheet filters as used in the beverage industry are used as the final cleaning stage. 
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6 Concantrati 



heat during the production ™™^»* e a«wA jtiaa, consansuy, 

proauct a is therefore nxanmnded tfou th» concentration oroceas be ~Z~S 
wfarvagumwdatatetpqaBae qfBQ.^^ " a "" aHn procsas t*> performed 



7 Filtering 

or cEuuioai puta, ranov, the renumwg very fine suspended particle*. 



3 Sterilizing 

'^^t^Tr P "" d 8 ** ■* « *» sent to a 

I^lf^^L!^^ rf ««as that they aw 



Drying 



^^»«n==ted gefatae solutions are cooled via availed scraped suriaca 
25 ST*^!^ *^ r « 8W *» *»y «■ Passed through a' perforated 
diskT^sresute m Ic*§ strands which are spread e£nl 7 over duTdUr belt This 

^St^d^^S ^ «»■* brittl « gelatine is a^5£ 

and ground to a specific and standard grain size. 
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Comminution, standardising, sorting 



S^lf- ? h f sa ^ <henucal and bacteriotogical check, the gelatine is released 

.tlli? 1 to satisfy the needs of individual customers, 

t Jf?^ ™ e ° mminuttd - S'awtardlsed and sorted in order to meet the 
speauc requirements. 
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11.1 Processing 
the residues from 
extraction 



11 Special pr cesses 



In the extraction process of pig skin strips, there ace residues of approx 15% fat 
and 2.7% undissolved solids (in relation to the initial product). Together with the 
Chin gelatine, this residue consists of the following (at the point of racking): 

Centrtfugatwi sample; 




40%fct 

2 % emulaon (by volume) 
23 % thin gylfltmg 
(2^%DS)pH value 5.0 - 5S 



30 % solids (by volume) 



The Saw chart illustrates the individual stages of technology involved In 
recovering the residues, as well as the ecological benefit and the use of the three 
phases which are obtained The procea can be optimised by breaking down me 
residues and heating them to the necessary temperature, A decanter is then used 
for separating the phases into pure fat thin gelatine and solids. The separated 
phases are processed accordingly or sent to other process stages. 



Fig. How sheet «or tosiduac frot ftxeroctioc 

recovering residues I 



Ceoaiftuiicft 




Thin gelatine 
to protoinT«cov«ry 



Solids 



Pot diwchwgp 



Clean foe 
storage w* 



Pro cain saac 
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The pure fat which is obtained has an ffa «****nf rt f - 

<0.2%. The fat con** in the thi^SiS i^S, I^L^ * 

the extraction process- S * UJ% ' csnb « «eyded back into 

coBponavtcanbe drl«d to meat meal with a pro** content of a,™ 
70% and a far crmttnt of <10% (in relation to DS content) ^ 




to prattln-reeov^g !hi '' Statin 
Effluent ;a* 



Hg. Installation diagram of a residue processing Ime 




CLeon fet 



The separating decanter CA 4KWJ4-00 on be usad for .«>,»+;,,,, «, .,j 

suspend (ortheCB 300-0*00 for tower fh^ZL) ^ ^ reBdne 
Th, light pW which is discharged (f*t) do^ not' need to be treated for 
*™&P«s ^ to 5000 1/h (22(X) 1/hX to higher throughpJw ^ S % 
(3500 1/h), it* necessary to sur^woentry «parT< e the fat phase. 

^JlSr^^' y irtn » enables the residues to be treated 

appr^mtefy as the two htput components - fat and tton gelatir* - are *J»™d 

on the bowl waiWhere they «* conveyed conrirmoudy « the solid* dfc<Wb£ 
means a scroll The trtin gelatine is dWofflrZ the JiauiHtSf ST£ 
phase which aeetanolales in the cylindrical part of ttus di^H. ^~tf: . 1 
tne in^rnal «ng dan, Both Hquid^SSS^d ^Z^^ ™ 

Rg- Separating decanter 
type CA 450-04-00 
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Treatment pf in * special flotation plant Hia /Icfei^^^^i^^^.- ^f? 16 P roductio11 ^ f«*a«ed 
•fflwent vvhidi cm be heated with dixe« 5 ^Z^f ?* Mdh^tfrd to 95 »C in a tank 

proofing msolL.tion. ^ ^™ then treated in th* 

joined fa rek dcn^, ?X L ^ ^ <P"**i 
f*t can be used ui^^^^ «P<*™w material. The purified 




15% fat 

15% ttnolaam (by vohune) 

40% water 

pH value 45 -5.5 



30 %*aids (by volume) 



Hg. Processing erf the flotate in At 
effluent deaning plant (flotation) 



Vosh note* 












1 ,~l . 


r 







Flo tote 






! Heater tank T- 







f 

EFflumt 
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